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(54) SELF-ALIGNED DOUBLE-GATE MOSFET HAVING SEPARATED GATES 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a double-gate integrated circuit and its 
structure. 

SOLUTION: The method includes a step for forming a 
laminated structure, having a channel layer and first 
insulation layers provided on the respective side surface 
of the channel layer, a step for forming an opening in the 
laminated structure, a step for forming source and drain 
regions in the opening, a step for removing a portion of 
the laminated structure for leaving a first portion of the 
channel layer exposed to the external, a step for forming 
a first gate dielectric layer in the channel layer, a step 
for forming a first gate electrode in the first gate 
dielectric layer, a step for removing a portion of the 
laminated structure to leave a second portion of the 
channel layer exposed to the external, a step for forming 
a second gate dielectric layer in the channel layer, a step 
for forming a second gate electrode in the second gate 
dielectric layer, and a step for doping the source and 
drain regions through self-aligned ion implantation. In this case, the first and second gate 
electrodes are formed independently of each other. 
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[»flF«*ro«H] 
[§fi**l ] ^T^'^mt&k. 
mU=J- J r*n<ffl&<r>±.<r>m l y- b £ , 

*r£*. tfifsm i y- b rowies 2 y- b *sa'v ^ffi 
[tf ** 2 ] mie» i y- b (iffiiam 2 y- b t K-f 

if**l!5«W> h7^-^?, 

[if** 3 1 tiiiasis i y- b tttfrffllB 2 y- b fc K— 1° 
if**iEi^ >7>->'**o 

iif**4i sfHEmiy-H^Ti'^iy-h^m^ 

**liE*c73 h7>^^ 

iif ** 5 1 mum i y- b icBg 1 «t= * b AK 
mum2?-b\zm2mm=>^*? hA«fc«j, ttiRi* 

[if** 6 ] fluis® i y- b liwiESg 2 y- b t 
[ft** 7 ] mk^ 1 y- b awe* 2 y- b t tiff* 
[if** s ] Mism 1 y- b . wtsm 2 y- b . &t>*^ 

[if** 9 ] auiam 1 y- n&mfmiiffiEa 2?-m 

«flcfctt»*S«Ml*r«tt, If** 415*^7:^* 

[»#* 1 0 ] mses* 1 y- hfi«fr(4Wis^ 2 y- b 

[if ** 1 1 1 W<itloOh7 ^v?** £f£o¥ 
^fyytfeot, $Eb7i^**li, 

m%trf-f^/\^$.<ok.<D% 1 y- b t , 

iEft^^'- b <7?T<7>m 2 y- b k » 

WIE* 1 y- b fWWEJIS 2 y- b t 

m** 1 2 ] finish ir-bb mum 2 y- b « k- 
/<vhauca*»««, §f**i na^fco^wff^-y^. 
[if ** 1 3 ] mifim 1 y- b flJlEJS 2 y- b « K— 

/<>H#*48, if**l lK^^ft^s'T'o 
[If**l4] fltrl2»iy-hroTiw»iy-h»Sflc 
£r, atrlESf2y-KO±^»2y-bW«flcSr^tr, ff 
**1 lEHciNMcfy^ 

[at** 1 5 1 mem 1 y- basmfrnfljiEss 2 y- b 

ft«flEfer±*4**K«r*tf, lf**l 4iE$t<7)**{fc 

[if** 1 e ] utiles 1 y- h«iffi<$i±Htitsm 2 y- h 
mm.fck\tmwmtez>. it**i 4Sto^f7 



y. 

[lf**i 7] fflffiSffi y- H:iiWf3>^ 1- 

mieb 2 y-H=» 2 b#4>*>, m 

\WL^9 9 b fcRS 2 3|« htt^^tt 
05 fc*. if**i iEto J W#fy7'. 

[if** 1 s 1 msas 1 y- b i suism 2 y- b t&mx. 

Wlc^Blbfc. 111**1 lEto^ftfy^. 

[if ** 1 9 1 nuffiis 1 y- b tiEl 2 y- h«ff^ 
10 m*S2o] HUiE^iy-b, fl(fiE*2y-h. 

f-^ j|i/HH«±ic» 1 y- f> z-stfmmffim.1tmf8.1-z> 
15 ^Tyyt, 

WIE^r*/HB«T«)fltllB«««>-g|SS:Si«JI»<^7 l y 
tWE^- J »-^HH««>Tfc*2y- b£J£j*-r5*x-y^ 
20 WIE^ 1 y- h irWia^ 2 y- h 

JctWB^Y*A««%3£*H-S, if* J S2 iiE«roh7 

25 Xv?^^^JE£^ifeo 

lit** 2 3 1 matt i y- b wiE^ 2 y- b » k- 

if** 2 lfmnbvf/xfte 

[if** 2 4 ] mum i y- b k mum 2 y- b 

30 -5 K— trv^l«lffl+*^yy^*:^tr, if** 2 l 

[if** 2 5 ] Miss? i y- bTi-^ i y- bp««^ 

4:, flUlsm2y-b±^^2y-bfl«i$Sr^i-^^ 
^y^SrfftP. if**2 112^ b7>^^W 
35 &o 

[it** 2 6 1 fttjfEi! i y- bam&isiiUfsm 2 y- b 

W«*fcr±**5*K«:*tf, if**2 4ffi^rob7^ 

[if **2 7 ] mum 1 y- bK«^«stife^ 2 y- b 
40 ««* t s . if** 2 4 um<n b 9 > 

[if** 2 s i mum 1 y- bTicm 1 y- b^ft:^ 

Sr. WCJ[5 2y-h±KK2^-H»M****"^*^ 

ry^Sr^tf. if**2 llS«c<D h7^^^* 
45 &o 

iif**2 9i suf2^iy-b^^i«m^>^^ b 

i«, «re»2y-Hc|S2*«=^^ bds*>9, K» 

bir^2»m^>^^ biiny^^-T' 
*>6, if** 2 liaito b?y^)iw*s. 
50 lif** 3 0 ] mum 1 y- b lisntEm 2 y- b t »is 
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[w** 3 i ] mm i y- h tifltnese 2¥-vk \m 

IHM3 2] iME»iy-K flriE!S2y-K SO 5 
[m*4-3 3] yy^-y-K- h^s^^fcfflW 
o^SSt^ «t 5 * T- y y k , 

# £r® til L fc£ 4 jS-t"* 7-y7k. 

IWE* 1 -y- 1 -y- M«Wt5^ 

#£Kti} Lfc£ ryy'k, 

stitsm 2 y- h^mii -bi'ii 2 h ^ 

My-^&tfKWvcs** K y "i~ ?-~7~ -y 
k. 

lit 3 4 ] itUfSfg l 2 my- h WS»4««W 
IC^IUfc, If*£l3 3|5«tco^fc 
[lf*il3 5] ^y-^&tfKWVOTfiMeWfflriBK 

[if #il3 6] #ria*iy-h*«S:W1E»2y-h« 
»#JS3 3fE«W*&o 

o%m-r%*^-y7Z$tr. lf#«3 3 

[if #« 3 8 ] mmm i y- ns«ffS:fltiiE* 2 y- h 

tr . It* 1 ! 3 3 tmn^sm. 
[If#«3 9] tte*iy-hl±*i«WM»fe, 

933 K*E<B*fe, 



££ts\ if # r I 3 3iE«t<7)^teo 
i/T'tt, l)ME^**A'»OSS2«#S:ttaiLfc£*» 
05 h^*/W±±E£TSwHK7&S$n5, ff#IS3 3fE 

[is#if4 2 1 fltta^ 1 y- bnm&temtzm 2 y- h 
[if #« 4 3 1 mis^ 1 y- hmffi^fiMts^ 2 y- b 

[00 0 1 ] 

jiTcmscwic^aiufceBsa^-^^ • y- b&M 

15 WWMUMhyy^^^ (DG-MOSFE 

t) irs-r-5o *%^-ei4. ±Troy-hr±»*5«jK 

[0 0 0 2] 

r«osf] yy.^ • y- h&MMfcttipawttWM* 

20 ^^yf/^ (DG-MOSFET) (1, f^^rt 
<0** y T*s±T<Z>y- M-«t 9 #JffllSlx5MO S F E 
Tt?Ji>5. ^/l--y-hMOSFETlCI4 > h^V* 

25 ofct$*tO->V^ • y— HMOSFETlCftiiV^ 

[0 0 0 3] ^rov-^^Afi. ±TS*©y- b**^ 
+ */Hfi*i:Sa8^t5y^ • y— b«i££gf§L 

14, t°7- (pillar) *1^W>!>3V (S i) 

h7^^ (FET) ) . m2<75^7 i ^!J(i. SOI 
(silicon-on-insulator) )^?r^ -y LT^l- 
40 i:U roW4»tcy— VKWV • hfcjfc 
figL. ^v^S i /<— <?5^3 Bt^y— h«ifIS:f ! t#i'S. 
t 9 1 o<7)£-£-CI4, ftSCOTi/^y/U • y'- hMO S F 
ET^S^, lt^-y^v<y^&^J: , 9m2y-H 

ffitfcs iyy y s;as»j«s*t6. act. m^Lt^s i 
y y y^Tj-y- K*Kfrtt»-t-*. 

[0 0 0 4] tfHEcorya— f©i:*ni:fc^:#'5:^i 5 
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its i/<— &i o nmmm^-r^^m^h*) , m*-* 
y^>y (r i e) uHafcB&cottffljt-efca. ism 

(»l) tf7-7ti»5)lxfc^-^/K^ 

>v$smz{&w.pmifc^^* ? h^^-r^^timmx 

$j<7?#J (S&2) -m, 5*/<>f^«a«s 

y 5 - hoea»&a«*#*iBiw=45. *4 

[0005] K. L. Chan, G. M. Cohen, Y. Taut, H. 
S. P. WonglC45 1 9 9 9¥3fl 1 9 Btt*H#fF£tiK 
^0 9/2 7 2 2 9 7-§-"Self-Aligned Double-Gate MO 
SFETby Selective Epitaxy and Silicon Wafer Bonding 

Techniques" (SIT, Chant Pf-S) tt, ±Ttf>y*- htf 
SJttffMWI^Bi^^- y-*-hM 
OSFET*it<73f^S3^rfe$rflJfflLTV^5 0 ^<^^n-fe 
* ir 4 9 tfJlEco raSiiJi A, if 0® § tlZ . L**L_hT 

y -7 X ttm £ ft 5 * T- -5 . 

[0 0 0 6] C*U4, &CD4 5&StSJtf>ib, ffii£(c:4o 

Kfrhte&ZftSW* atSDG-MOSFETW^ 

[0007] Chanl4, Mfc Lfcv' U = V • y U y v 5 
-<rji<i£>f- YW&<Ottm\z. 4 5 "y^^u^-y'- h 
&&<1-5C:|4, y^^/K75ff$&&3 nmM5 nm 

[0 0 0 8] 

Srfi9iJcf+#i-5r.i»wJ:oT^/fiSnSiBSE^'DG 
-MOSFETi:**f.h.5„ -?r<D4 5 &}S:i£'ei4#< 

zzt xf — h *m%mzftmxi< . ^fst/i^ws 

S:Mt#5DG-MOSFET^*5)H5. 
[0 0 0 9] 



y7\ BfiPt^y-^t K^^oSSSr^ti^fy 
7°, aJiWiit— S8fiiJ8*L-CBUiLfcf--ir*/i'aolBi 

Mt5^f7/> »iy-hWtli:»i^-Hi 
05 SrWtS^fyT-. «Ji*3t©-««:K8*L-CBiaL 

fcft^i«f2^^at^f7A ^■Y^aii 

12^- h^m«Sr^i-?)^^yy a , »2y-Mlt 
ii:l2y-MW^t5^f-y/ t St/gBS^ 
-Y^-vaAtr±9 y— ^i: v«?1SSsSrK— 
10 ^f^m, »iy-h««i:fS2y*-h*ffi^B: 

o *&wi-rz>j7&RTj*:<Dmm*mm-*-z>^kx-ih 

[0010] f- haS«#W:ii»» S i O 

5t><£>"C4V\, 
[0011] 

20 i&w<Dmm<»Mm] kt, ±T©y-ha s ««ft^» 

^h^^v^y-y (DG-MOSFET) RXf^mY^m^ 

25 [ 0 0 1 2 ] El 1 6 tr^-T 4 5 l=. *3S93I4— 51 

<0»<0^*»b*&*5. *f«2nm©»V^aM: , /y 

30 (Mxl«4 0 0nra)|) ~ gtffc •> U =" 3 Sr^-fk^ 

rcoS^-14, iSnV-xyf^F yT", sm 
artCut, 3«#JCttJS]^«>^j£«f. -«tfJ'>y • y 

35 14, Jean-PierreColinge(^4; 5Silicon-0n-Insulator T 
echnology, 2nd Ed, Kluwer Academic Publishers, 199 
Vk&m£ilfZ\,\ ) W:SOIi5*MOSFETf 
t^/H^^'if^l^t5 0 0iJx(4smartCutfeSrffl 

S i 0 2 ^Wffi»a^$n5 (^oTsilicon-o 
n-insulator (SOI) <kP?l4n5) . ^»$^fcS i 
Jf roJ¥^l4, smartCutjfeW— »-C*>*ttA**roaB$l= 
4"9^^-5 0 SOIIlt /nVK^- y-J^4K#Sb£ 
45 ixfc^, BMkfc«WwJ:5 3EI=*<-*-*3.fciS-C#«. 
S O I JgU¥f4ii?&, M^^fe^X^Egrfe^ 4 <0 «Lffi 
(G.M Cohens \Z 4 ^Applied Physics Letters, 7 
5(6), p. 787, August l999Sr#fiH£itfcl.*) □ 
[00 13] W:ilCgSfcyy=yl6 »2nm) 
50 iiSOH5i:«^5 a ^rw^, J¥*rofc5ift'> 



- 4 - 



2003 07 28 09:29 



y— \-^m.Ltzm^m^^yj^' ?— kmos ^20 o 2 - 1 6 2 5 5 



D => >JB 7 (ft 1 5 0 n m*W # -ftffci' y a >Jf 6 (3 
[0 0 14] i^flf^US. 2o<75gti£875S 
0 8tr*H-«fc?K, (£fcttm*4« 

»«tg*ss«)ii*awk» (box) 3rtic— j£gg**-c 

MOSFET y — f» COS $ (Lg) fcfcS. 
[0 0 15] flSglMt©*:*. Ci-ettaMRWoWBtiy 

;t»4*0 7 , 09, Hi 1 75^0 18, 020, 021, 
023, 025, 027, 029, 031, 033 Jbm 
038, 040, 041, 043, i4 5XOT4 7 

ii, 0 8 Rvm 9 \ZTjivitmm<Dwmm l - l tea 

[00 16] #359! :x.y^V**3Jxfc««©JgR 

0 9&t>*0 1 0KSH-«fc9K, ¥Sa H B SO I 5^-y^U 
tehx-V**^^^ • '>!) =^ (ep i) S£§gB9&a 
JRWfcj*****. ep i®ftgB9li, ^y^-v^Six 

e p iS«S5 9CO^#$l±, »anri4 5 0 nmT-fe 
5. JESS&f*, SiGe; S i GeC, 3|g#lCf4JS£Q 

[0017] 01 i.te*i-J:3Uu ^i/^^^S 

4x5. mmfcvmwzxymibixzx^— 9-1 o<nm& 

Sf«&l4, ^y^v^iilRtt£^;L5Ssiftc 
m o ffilSOSMcD^, Rfo'&J*^ • ^y^?\z 

K:4 9, SOIf^/wffflLfc^Da^Jift 

[00 18) Ml2l^fj;9l-, y— VKW 
v®l§!cl 34xl4Sgltc, T*jv-7t* 

• ->y =i^*fcii^y 3^1 1 

fc^iisS 8 Kf+#-T 5 ;i Id <fc o -CfTfctbS, 1121:^ 
-t-«fc5l-, 7^7r^ • =>>'(iS-fb ! ^7co±ffi<t 
0K<fcS*-m*£*lS. 82 1::. IttfW 
(CMP : chemical-mechanical polishing) «t *9 Jb 

35^¥t&{fc£4x5 0 CMP7"Bt?ll±i:, 7*/u7r 

i30 1 3 X 0 13, K^tt-r*^ • lyfy^Ci 
19 y— Ki"Y>s«i 1 co->y yir^ 1 2^ 
»ric$^s. 01 4ir^-ri 5J-y-t^8i«i 

'2l3»«fl:i 3 (&fc«30 /5Ht*£4x, i&«{fcl4yir 
2^L-C^lc^tJ:/jJ5. CMP 



[0 0 19] 01 5tC^-TJ:9tC, fl|iI<75±g|5CD 

JBtttfWttSixao 34x(4SglK, ISft^yfv^ 
(SH&J/^fift*?) K£9±M^7£Igt9l&< 3<fclcJ; 
05 oTtT^4x^ 0 ^2{d, 01 6{C^f «t5l-(Mgl 4^5 

tMj&£4x5 0 Wl«c<oJKiLfcj:»)«aii4«ofl»iS» 

s -So is 3 tc, ±«ft/-« v vmvto e a«a*ft:^x > ^ 

10 ^ 7 sMfc***) K.fcr)fifc±£n3. fcfc." 

01 7{C^-fi 513, SO I ^^^/U5 0±®tC±y— 

has«* tmcm) 1 5^5**5. ±y-nMti 

6 W*.f£. K-^Ufc#!l •>!! =JV*fcf4^vy*^7 1 
v) «!3y7t- -*vH-ft-*£4x, H l 8 5 

15 y- h«tt#»j*4Jx5. ««-fb¥WW»lwJ: 
t>±®/Wfi-fk£4x5 0 CMpynt^iiii:, &fl:4fe 

7 lc^fL-CSK«J^^9 y LT±y- UMTS:* 
"9^<o ^ErCOft, 01 9Mi2 OUl^i" «£ fllig 

• /n— k ■ 1 7^ia«$4x5o 

20 K • * 14, » ®!C|4^ 1 0 0 n mJ¥(0^bWK>## 
tdi 1 ?, ^^(4^^<^-Wk$4x5c 02 2, 02 
4, 026, 028, 030, 032, 042, 04 
4, 04 6^^04 814, 0 1 9 (C^i-^W-WiC©o 

25 [0 0 2 0] ^ffW(-l4, 7\Z 
£Vm*<DT'U x&ftMZftZ. «^l4&cO«fcptC/< 
^— V-ft$4x5)o 1) 02 1XI>*0 2 2 4C^-T4 

RiEtsoil^txyfy^L, mtVaX-x b 

yyt5, 2) 02 3^0 2 4^-1-^913, Mir 
30 »4*t7 5 nmOMSittgWMfe (LTO : low temperature 

oxide) Ht«)Wt#Sr«3S^flcl-="^7*-^Hc«-# 
■U tttftixyf^^UtWli 8 3) 
0 2 510'i2 6lr^i"4 5 B O X 3 <D^^— ^Sg 
«xyfy^Lt^t©iyf-v^7t5. 3<7?7° 
35 n-lr^C0^(CTm^2COffl!l^t®IU-r?)o 
[002 1 ] 02 7St/02 8iC^-T<t 

ttiRfflMfcfci 9&/*ft£-e\ KHJbfcy— ^ia^KW 

vwffiiJS^^SI-rSo ftJ3, 0 2 9ST>*0 3 OJc^-TJ: 

40 «2t±I«^-K-"7^^1 7AS&y^ix5. 
TS-fk«2«sB**$4x5r:fc?, 7*^>f ^<D^|p]l3 h 
y^2 0^ ft^^^idS^^Lfcyy y^*SJBi*$n 
■So *fcS^^x.-y^>^ (3j:9T«l*fe 
> KBMk* 1 * 5 Si 9 B*^4x5. 

45 [0 0 2 2] ?fcl3, 0 3 l.SO'0 3 2{3^-r«fc9l3. T 
y-h«S2 2as»l**n*. 34xf4*W, SOIft 

53ti;,fc5o K-M^f2 2 ( K-TXfctfy ->y 

av, 9-y?* : ?^% > ) *s=> V7d~^/Mc#^F$4x, 
50 Ty- h*S^fi£$4x5. ^l". CMPiat)±ii> 
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%LVmZ. LTPIC#LTiI^#re£>5 0 
[00 2 3] 03 3(C^-f-J: y-VKW>" 

-CI4, 03 4(^-^9 1^ ^5t±fft^«^ 53 >7 

2 3<7?^it^ffM$^5.o 

[00 2 4] 03 5(c^-t-J;5l^. §B^t 

ySA2 4tc£ 5 y-^/KW 1 £ 

U y|)=yi l?;iK-m. SOIft^i 

1 6^ges^aA^^iutffl^f>ti5o y— 

K u-f vffiAii. fUS^^— 9- 2 3 let 9 

[00 2 5] i3 7lc*ti5(:< gg.g-&->y 
•y->f k • yn-tr;xicj;9 y— b'^-fl^t^— b 1 1 

tr-yy-tM' K2 6^^$n?.o ztuz^MgiaimZa 

Kco^ffll'ffl^T, 12 3 6lz^-r<fc?ic«3££#KCo 
, Ti = ^»#I2 5/55=^ 

<Dttm'&^ LTO^©iiW5.>yt^ Ki^ay^d- 
■v/H-f+«**b. ^y°2 7^fi£$iX-5 (El 

3 8) . 2fcKCMPfc.fc9±a5aS¥fflflS<*ft*. CMP 

K2 6^'-hftf 16, 2 2jc*fbtas^we*>a. 
CMP^B-fe^wWRttKliBa^fc**:*!), y- h ■ 
■>JJ-iNf K2 6 co— HS*fctt^asSrBSJ*T#*v^w4:34« 

SclrTy— h 2 2l£*J*8mAS!fe£Jx3. 
*i*ifii»'»4#bl 0 0nm©i«fcliLTOl2 7 

£tv 03 9<DSpffi0i:04 OroHL- LUifBofcf&rffi 
T^- h®«2 8 &WWTt-%^- K • 

BOX3*tX7f>^Sn, 04 1X1/134 2 l^i" 

j: o \z , j?*© *> 5 -> a >uim# 2 9 tmm £ 

StfCMPtrJ^iffiri^t&fcSftS. CMP7' 
n-tr^Jiif::, 8»*{W*K2 9SrSH?»t. &ft*)^— 
K • ^x? 2 8K#LTa$*W-?fcoTr.ft«rJ&9li*< 
rfctt«i\ i43StfS44l^tJ:9^ H 

2/<^-> 3 yii*3 0Wf$ii5o 

[0 0 2 6] tfcld, 04 5X^0 4 6{C^i"J;9tC, y 

-^MKKvi i, =iy^^ I- • yu3 2±{wtr 
= h-*— /u W7) 3i«JH> 2o» 

^'-M6. 2 2±t. 7th!Jy^7 7-f©^-y 



{fct^^^KiS^y^^nSo ftt, 04 7 
S.t/0 4 8lw*1-<fc ?IC faV (&JR) 

3 3Wt^> ti:/<*-^ftsnty-^. kw 

hi. y— h7iSSi-r5*&{4. 2oroi/^;W/?7 

1 iC, *«WTftt±T«>y— M 5 2 [Hi W343i Lfc.* X y 

ofc^L^WKlffi (Vt) tH^ 5 #bn-5o 
15 [00 2 71 iOKfircl±*fcliia«flE*±»f*wfc*« 

(nFET) , NAND (pFET) i?/l^<7VM' -T V 

20 »a»3i*:Sm-*-4 3.4:as-e*5o I*:5UWt 

yilSifi3ff»|iai-tt, t^l:2o©S¥MOSFE 
T @!S«KS:r.roJ:5»-Si*5-J:tt7' 

25 il^J;ot5^t-5rl5t^i 

[0028] *jss-ei±. ±T<Dtf— b srfci-jfc-rsy— 

t5It^5. ^*^-y-hMOSFET 

#^y^^A • T^-fe^- • 7<^y (SRA 
M) ffliiOTi^l^, ^bT— K*r»*fc*y— h*r— IS* 
35 -g-U y-hSr^SiJ^ffifflb-ClSS^fciS^^^-f- 

Tbmm 5 n ml?Wfii»^ t*/^ftof/^ ^ Sr^Si 
40 I^IMSLfc^!)^^^ 

-5c *«Weii. J?^cofe5>^2 2Sr^o^r^^f- 

45 v^ffi«ffi3i6ttA5^5>ix-5. *^BJ(i*fc, iH^l/L^T 
[00 2 9] *«PJI4, ^iillJSCTi'K LTlftBJ L it 

S t/ififfl a* b 3&JW.-#~ 5 r. t ta < & jE £ Ad -en Jfi-t* -5 c 
50 fc*s-C-#5 0 
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[0 0 3 0] Siftitt. *IB^ro«^t;SLt£iT 

[0031] (i) f-^^m^t. awe*--**^** 

ht, Sr^ 4 WfSmiy-h&f/WfSSf^y-h^S 

(2) WISJgl H2WIE|g2y- K— fcT>y» 
ttlfE (1) !E«roh7y^^o 

0) tdisjg Miriam 2 ^--h£ K-fc°^^a 

WIS (1) Efrohyy-/^^ 

(4) WISlll ?- Y(Df\z.m\ f— StrfS 
fS2y-K«3±^SB2y-MSS*S:^tf, WIS (1) 

(5) «rfEj(Siy-Kw*ii»«3^^ misss 

2y*- htC^2^«3^^^ h^fcO. fflfta^ 
ht«ESS2-*«=^d'^ Hl3/7ttfc5, WIS 

(I) lEfcOh^i'v?**. 

( 6 ) wtssg i y- h twists 2 y- h 1 ttRfc 5 4£>R 

Srfrtr, WIS (1) Sf©h7y^^o 

( 7 ) wis* i y- h i*wisf& 2 y- h t 

5.S»E(i) !Efroh7^^ 

(8) WfSSSiy-K *tlSE»2y-K &tf^ir*yu 
««irJ:9 5 Pffl'fl:*ixfcWiS*s^$ilxS, WIS (l) 

(9) WfBJ£iy-h!§m#liWlE!l?2y-b|5f»££: 
ttJW:S4Htfc*tr. WE (4) IStWh^i'^^ 

do) wis* i y- hfi«^ii*tiiHm 2 y- h«tm# 
fci±»*a«*ft*, Wis (4) isifero h7^^. 

(II) < i 1 oo h 7 ^ -^^ ^ ?:So 

IS^^/HS^ro-hroJg l^-hfc, illEft^^y- 
KOTW^2y-hfc, flfllEfg 1 y- FttlitJiE 

SB2y-hil±JI*5«»«Sr^tP, M*fy7- C ' 

(12) wissg i y- h ^ wism 2 y- h » k-/< v h 
mx#**&* iwa (1 1) %eMHD*&ft^-y7 0 

(13) wiem 1 y- f ^ wisis 2 y- h « k-^>- h 

wss (1 1) Raw)****-*^. 

(14) WIBSBiy-KoTJ'tSiy— hawtfr*. w 
|E®2y-KO±fcjB2y— h3»«frS:*tP, WIS (1 

1) fEfcO^iifl^y:/. 

(15) mum 1 y- Msfssmwisss? 2 y- h$e& 

fcll*ftS«lt«r*tr, WIS (14) Elfiro^fr^-y 

y„ 

do) wism 1 y- htsswiwissg 2 y- 

3, fits (14) 
(l 7) iMrK* 1 y- Hz* 1 ^ WIS 

h£!£f§2 2irffi=>^*? Hi=>y7-7-T-fe-5, W 
15 (1 1) SE*ro^**^y^. 
(18) WIS* WfSm 2 y- h limMMfr^ 



BLfc. WIS (11) IE*W3¥*fl^yy. 

(19) wisss 1 y- h t wissg 2 y- h luwwjt** 

5, WIS (11) EftO^ftfyT'. 

(20) wismy-K WIEl?2y-K StfWIE^ 

05 \*;ummz£yw-mtziritz.mmwfc£ixz. wis 

(11) Bto^frfy^. 

(2 1) F7>^*«rMt5*ft-efco"C. 
vuffitfiCSB 1 y- h«r£trSW«ii£:JBriW-5*^y 
y«t, ff|H^ + ^i^«TwaWEflWl©-«a:IS9B*< 
10 ^ry/t, iffliE^**>i^«wTfc*2y-hfc»fift 

t5^fy7-i. wis* 1 y- wis* 2 y 
(22) wis* 1 y- h iswisi&ifcy n -t * <7?f^ic wis 

ft^«^t5< WIS (2 1) IS«C0 h^v 5 

15 

(2 3) WfS^iy-h^WfS^2y-H*K-^Vh 
WIS (2 1) E«ch7>^^»*J 

So 

(24) WfEfT 1 y- h t WIEST 2 y— h fcllft 5 K— 

20 tr^yflifcarja-rs^^-y^fc^tp, «wa (2 1) taut 

(2 5) WIE*iy-hT^*iy-MS*»Sr. wis 
$tp, WIS (2 1) iftfiroH^v^^/fcfrfc 

25 (26) wish 1 y- h mmmmmm 2 y- h mmw- 

fcl4*45«WS:«tf. WIS (2 4) |E*W> b 7 1"-:?* 

(27) wish i y- h^m^itwism 2 y- b w«» 

tttff**S*4«, WIS (2 4) lS$t<D h^v^^ 
30 ^^r£o 

(2 8) tfflffi*iy-hTK*iy-hBMfc»*:, WIS 
* 2 y- h_hfcj&2 y— MKti^t5^fs'7'Sr 
£tr, WIS (2 1) IS^tO h7>"^^i^& 

(2 9) WIS* 1 y- H-* 1 W*=> >^ ^ hJ* s , wis 
35 f27 ! -M:l2Wl='^^f2) ! fe^ 

htSl2ii3^^ Mtn/^tffcS^ W 
IB (2 1) f£ML<OV7*V*9m&J3W« 

(3 0) WE*iy-H4frfEIS2y-httt*'i:S» 
K^^tf, Wis (21) tsfitf? h7y^^i^fc 
40 (3D wfsss 1 y- h fiwisas 2 y- h <t \*m&&m 

t£%. WIS (2 1) |Ett(Oh7V^*?g^fe, 

02) wis^iy- f. wis^2y-h. Rimia^ 

**/HHtfi::J: fJ^S^^^fcfllig^^^nS, WIS 

(2 1) IE«J<7? f-7V^^ffM*S, 

45 (33) yy/u-y-h • h7>v***&ft 5 $H~3*"ife 

mjfilcBBPt^fifei-S^^yyi:, wis^picy-^-s. 
50 ©—«5tB!8*b"CllWE^"f l»»*r»IHLfc 
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ujisnm®* K— ^-fS^-r^i:, MKJ5 

i y- h*«4:awa«2y- hm^s^-wra^ 

(34) wish i &trm 2 coy- htitttKKCdt 
Lfc ME (3 3) 

(35) fflfsy— ^MKKyroffliwiiEK- hrv 

^'ttgBS^^^aA&^tf. MIS (3 3) |E«c<73^ 
(3 6) iWE«i'y-h«S«r*We»-2y- 1 -h««J:0 

ff^7)^t<^2>i5ffM-rs^x^7 o &#tp, wis 

(3 3) fEtfero^fe 

(37) wtsig i ?- v zffitzm 2 v— y «t o $ga**# 

<&5£5ff^r5*ir-;/^£^-tJ\ MIS (3 3) ISife 

(3 8) iiuiEjg i y- hfi«ffSriWB*2 y- M£S# 

«t9B*s^#<*5J:5^-f5^7 l y^*^tr, WIS 

(33) tm<D^m a 

(39) iwia*iy-M4*i*K*»e)» wisi^y- 

htt^fctt^bJB/fct-S^y^Sr^tN WIS (3 
3) 

(4 0) ttEWl*-HW«*tt*lWM»&* WfESg 
if, 1MB ( 3 3 ) . IE*0*ffi. 

(41) itriB«Ji*itw-»*:ife*i-swe^yy^ 

/Wi±«£TJf roP^f^S^S, WIS (3 3) lEmw 

(42) sUism 1 y- MSWmiffilElB 2 y- 
fcl±****Kfc*tf, WIS (3 3) lEtfO^Sso 

(43) WfSfg 1 M$ffifr!±WfSSg 2 y- hftffifr 
ittJ**i4S»fc3, WIS (3 3) fE^O^feo 

[02] «JB*f^«i-5fc*^#tS^<7>-gBSr^i- 

a-efc*. 

[i4] mm&?mi-z>M<Dttm}:m&<D-n&^i- 

[0 5] fltS^f^K-J-SfcAro^fcSf^W— SiSSrSH- 



[0 6] WJifirfai-t-5fcft«5M-* 
0-C-fc5o 

[0 7] 0 8<73^L-LiCrftofcIffffi«r^-t0T'fc?)o 
[08] ^Bm^oTtf^SnfcDG-MOSFET 
05 CD¥ffi0"C*fo-5o 

[0 9] 01 O<O^L-LtwfBofc»fESr^-t-0-efo 

[010] *3g^l=«o-Cf^3»$n^DG-MOSFE 

10 ii^©SO I ^^^/K733iSgBSr^:-r0-C-fo5. 
[01 1] Wg^^-f-^^-t-0-C-fcSo 
[012] y— KW^Whw^y-VKi/ 
-f vttR-ca* 5 7° o -fe * troftw C M P Id £ 5 ¥*fi 

15 [013] y— KK^Dt^ (MSB) £*-T0 

[0i 4] Mm^K-easbbJxfcy— KKyroy 

[015] Sfl^±If<^y^:/^£*i"0"t?fc3<, 
20 101 6] ffljs<z>^j*Sr*i-0-e*>5. 

[017] ±y- huwflc©#ft«©«»*5W-Bi-e* 

[018] ±y-h^K<75#*^W«^<tCMPJC£5 

25 [01 9] 5*'<-f* • ^ K • ^ 

* * Sr^o^iiSr^-f-0-efc 5 0 
[020] 01 9<O^L-LlC©ofc»fffiSr*i-0-Cfe 

So 

[02 1] ^ .^5/^^^O^L-Hr»ofc«5t 

30 £^l-0-e£>5, 

[02 2] ^ • iy^V^ao»W-WJCftofc*ig 
[02 3] *|L-Hr?Bo*:{RaffiSr*-fE"e*>*» 

[024] ^w-wicf P v ofc{aig^-r0-efc-5o 

35 [02 5] • aiy^V^jSSBOXS-CttV^^©*! 

L - L left o So 

[02 6] • lyf y^BOXi-eav^ftoH 

L - L tC^ofcfllitSr^Ht-foSo 

[02 7i mL-L\^otzmmt. «auy-^ 

[02 8] HW-WKfcofcflKSfc, UtULfcy-.*, 

[029] Tmitmtm^ v * ■■efi** ^nfc&w 

8t L - L K ft o fcflfifiSr^i-E-e*) S o 

45 [030] T&ftJiasa^y^^"^*^^* 5 
[03 1] yy- hSi*f*<ojfcK. T7'- Fftfrott 

s.o ? cMPt;i zw-mw&nm l-l icfto fc« 

3t^^i-0-efeSo 

50 [0 3 2 ] T-7-'- MSHflcW^*, 7^- 
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* , R O' C M P \Z «fc 5 ¥-mt<D'& CQ&W- W\Z » o fc« 

[033] y-VK^-^y- yt^w^itto 5 
&'£ $ ft. MSasj&rit $ *ifc«0>» L - L ir » o fc«ig 

Bfc* £ ft. (iM^ffM $ ftfc«K>»W-WlC?& o fc«5t 

[035] sai^y-VK^^ttA^L-L 

[036] SBl^'/Jt^ K«HBj**r«L-LC»o 
[03 7] iSl^i/yt'f K«)?g|jt«r*L-L^»o 

[03 8] iifetfS^iftbiifcy-^, 

[03 9] ^^Ty-h^m«o^s/5 L v^fflv>p > n 

Zmtyo^— K • ^^rospffiElifflL-LfciJ&ofcBI 

3£flS*B^-K • ^^^co2pffi0t^W-W(^«o/c0 

[04 1] ^m^COWRt/CMPlCtS^W^OT^ 
> a ^ 1 ^S-ffc^g! L - L o t/Tt0t** 

So 

[04 2] CMP K J: 

[04 3] ffmftWtt*tCMPicJ;5^/M;*>CD^-> 

^-y 3 yi ^ffllfc: «:» l - l iz » o -c^i~0 -e*> s. 
[04 4] ^«#<75tt#£CMPI-<fc5^W*<^v' 

-> a^t W-mt w- WiC » o T^i-0 1? fc 5 o 
[04 5] f^^cy- FWV, St^-hTcoy 



[04 6] f/^^ffly-^, KWV, &tf±T<B$* 

[04 7] *f *<r>V — KM>, S-t/JiTcoy 
— McS5tti-5fc*©3^^ h • *— /i' (/<-fT) N 

[04 8] ;*«EK(£oT$B#ftK^Ufc«3g«:IIW 
-W^ffioT^-T0T-foS o 
[04 9] *^P^CO«itcO5pS0T'fe5o 

1, 3, 6 ggfttfe 

2. 7 H-ffc^ 

4 £7 :x./> 

5 SOI 
5 A Si K-2- 



1 0, 



1 5 
1 6 
1 7. 

1 9 

2 1 
2 4 
2 5 
2 6 



i4, is. 23 mm 

a -S i 

2 7. 2 9. 3 0 LOT 

2 2. 2 8 WCW^~ K • - 

3 2 T 



31] 



[02] 
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[02 0] 



[02 1 ] 



I uou 





LTO 13 
> *' 


ffflmtm MMUl 


AO 




BOX 
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[02 4] 



[02 5] 
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[04 5 


7 31 

ft 


^-LTO 27 


LTD 29 




pWl 2ialji 




LTD 29 
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IB4 8] 



[@4 71 





T7< U 10547, =^=l—3 — ?W^: 

— US • U-T ==l— • f+l/y h • K 
157 

(72)3§K# *v-ty-7^7/-^^y 

Tt< U *-&*Hl0514, =^.-3-^W^ 
Y'<*7\ '<U— • fcTa.— • o— K 15 



F# — 5F110 AA08 BB03 CC10 DD05 DD13 

EE04 EE05 EE09 EE22 EE30 
EE32 EE41 FF02 FF12 GG02 
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